Anti-tumor necrosis factor (TNFα) agents have acquired a prominent place in the treatment options for infl ammatory disorders. Among the side effects of these agents are the so-called paradoxical reactions which have increasingly been reported in recent years. A review of literature was carried out using Medline (PubMed) database from January 2010 to December 2014 to collect all published articles on cases of anti-TNFα-induced psoriasis and psoriatic arthritis. Published articles were identifi ed, reviewed and the relevant data extracted. A total of 22 studies (46 patients) fulfi lled the inclusion criteria and were selected for analysis. Of the 46 patients, 45 (97.8%) developed psoriasis and 1 (2.1%) psoriatic arthritis. The mean age of patients was 47 years; three (6.5%) patients had a past history of psoriasis. Infl iximab caused cutaneous reactions in the most number, 26 (56.5%) cases. Thirty seven (80.4%). patients developed primary plaque-type psoriasis. Women accounted for 86.9% of patients. There was complete resolution of psoriasis in 12 (26%) patients despite differences in the therapeutic approach. Cessation of the incriminated drug led to resolution of cutaneous lesions in 5 (10.8%), switching to another TNFα antagonist led to resolution in 6 (13%) and one (2.1%) patient improved despite continuation of the drug. As for the lone case of psoriatic arthritis, drug withdrawal did not result in improvement; only switching to another anti-TNFα agent helped. Since our sample was small, it was not adequately powered to draw any fi rm conclusions. However, in this analysis, we found that paradoxical reactions occurred predominantly in adult women, there were only isolated cases with a personal history of psoriasis, infl iximab was responsible for most cases of these reactions and the most prevalent form was plaque-type psoriasis. The decision whether to continue or discontinue the triggering anti-TNFα agent should be individualized as results are highly variable.
INTRODUCTION INTRODUCTION
With more people receiving anti-tumor necrosis factor agents, there is a general concern about the "paradoxical reactions" and ways to manage them. Most authors manage these from their personal experience.
A paradoxical reaction is defined as one in which there is either onset or exacerbation of a condition (symptom/ disease) following administration of a treatment which had proved efficacious for the very same condition.
The spectrum of paradoxical reactions due to use of anti-TNFα agents is quite vast and may be grouped into cutaneous (psoriasis and psoriasiform lesions), arthropathic (arthritis) and digestive (inflammatory bowel diseases). Amongst these paradoxical reactions, psoriasis has been the first and most reported. A review of the published literature was carried out to document this kind of reaction.
The causal relationship between TNFα blockade and development of psoriasis was indirectly demonstrated by an analysis of data from the British Society for Rheumatology Biologics Register which revealed 25 cases of new-onset psoriasis in 9826 rheumatoid arthritis patients treated with TNFα antagonists and none in 2880 rheumatoid arthritis patients treated with disease-modifying antirheumatic drugs. [1] The first paradoxical reaction, described in 2004, was infliximab-induced psoriasis in a patient with Crohn's disease. [2, 3] From then on, the majority of subsequent reports have occurred in rheumatology patients. The largest study available on this topic was published in 2010 and included details of all published cases of anti-TNFα-induced psoriasis reported up to August 2009. [4] The second largest review published in 2009, comprised 127 cases of TNF-induced psoriasis observed between 1990 and 2007. [5] METHODS METHODS
Search strategy
A review of the literature was carried out by using Medline (PubMed) database from January 2010 to December 2014 to collect all published articles on cases of anti-TNFα-induced psoriasis and psoriatic arthritis. To identify all relevant articles published in English (case series and reports, reviews, letters to the editor) on this topic, we used the following search key words: "psoriasis," "psoriatic arthritis," "anti-tumor necrosis factor-alpha" "infliximab," "adalimumab," "etanercept," "golimumab," "certolizumab," "paradoxical reaction." In addition, to make a distinction between psoriasis and psoriasiform reactions, we added the search terms: "psoriasis," "histopathological findings," "clinically confirmed," "dermatologist," "psoriasiform reaction."
Data extraction
Studies were selected based on their titles and abstracts if they were available, and full articles retrieved for more detailed analysis. Theoretical review articles that did not include additional cases were excluded as were studies that did not provide information on psoriasis and psoriatic arthritis which developed due to any anti-TNFα agent available. Each study included was individually reviewed to identify data concerning age, gender, personal history of psoriasis, biological medication administered, cutaneous lesion type (histopathologically confirmed psoriasis or clinically confirmed psoriasis by a dermatologist, de novo psoriasis or reactivation of psoriasis), cutaneous biopsy results, underlying disease, therapeutic approaches and outcomes. Non-specific or unavailable information was designated as unknown or unstated data.
RESULTS RESULTS
The characteristics of the included study population are described in Table 1 .
The reporting of various aspects of the cases was inconsistent across studies. For example, histopathological evaluation was not described in all cases.
During the study period, 22 publications were identified using the inclusion and exclusion criteria. A total of 46 patients experienced induction or exacerbation of psoriasis or psoriatic arthritis during anti-TNFα therapy as a paradoxical reaction.
Demographic aspects
There was a female preponderance, with a total of 40 (86.9%) females versus 6 (13.1%) males. Age ranged from 26 to 64 years with the mean age being 47 years. There were no patients under the age of 18 years.
There was no discernible demographic data to show predilection of this paradoxical reaction for any particular region or race.
Family history of psoriasis was negative in all patients while 3 (6.5%) had a personal history of the disease. No other potential precipitating causes for psoriasis were identified in any patient including major life stressors, trauma, or recent introduction of another medication.
Tumor necrosis factor-alpha inhibitors
Five anti-TNFα agents were responsible for induction or exacerbation of psoriasis/psoriatic arthritis (infliximab, adalimumab, etanercept, golimumab, certolizumab pegol) in the study population. Most cases were related to infliximab infusions, 26 (56.5%), followed by adalimumab in 15 (32.6%), etanercept in 2 (4.3%), golimumab in 1 (2.1%) and certolizumab pegol in 2 (4.3%) cases.
Clinical manifestations
The number of patients who developed paradoxical psoriasis, 45 (97.8%), clearly outnumbered the patients who developed psoriatic arthritis, 1 (2.1%).
Of the cases with psoriasis , 43 (93.4%) were new onset psoriasis while 2 (4.3%) had worsening of pre-existing psoriasis.
Clinical presentation varied; the most common psoriasis was plaque-type psoriasis in 37 (80.4%) cases followed by pustular in 5 (10.8%) and scalp psoriasis in 1 (2.1%) respectively.
The mean time of clinical latency between the beginning of biological therapy and the onset of psoriasis was 11 months; however, latency was up to a few years in same cases.
Histopathological evaluation
Most cases underwent a skin biopsy. Histopathological findings confirmed the diagnosis of psoriasis in 7 (15.2%) of the patients included in this review. The cases that were not submitted to cutaneous biopsy were clinically typical psoriasis and it seems likely that the diagnosis was accurate.
The underlying disease for which the patient received the anti-TNFα regimen was inflammatory bowel disease in 35 (76%) cases, the largest number, followed by rheumatoid arthritis in 5 (10.8%) and psoriasis in 6 (13%) cases .
Therapeutic approach
In most studies, complete remission of clinical lesions occurred with a wide range of therapeutic approaches. Anti-TNFα therapy was discontinued and adjuvant anti-psoriatic therapy introduced, resulting in complete response in 5 (10.8%) patients, a partial response in 1 (2.1%) and no change in 3 (6.5%) patients. In 1 (2.1%) patient, biological therapy was maintained resulting in improvement of cutaneous lesions. In 2 (4.3%) patients, systemic corticosteroids were administered. Regarding anti-psoriatic therapy, the vast majority of patients received topical corticosteroids with or without adjuvant therapy. Other therapeutic measures included acitretin, methotrexate, vitamin D3 and excimer light with variable results. In 6 (13%) patients, the anti-TNFα agent that triggered psoriatic lesions was replaced with another with resolution of lesions in all treated patients. In conclusion, cessation of the incriminated drug led to resolution of cutaneous lesions in 5 (10.8%) patients, switching to another tumor necrosis factor antagonist led to resolution in 6 (13%), and maintaining the drug led to resolution in 1 (2.1%) patient. As for psoriatic arthritis, drug withdrawal resulted in no improvement of the condition which was controlled only by switching to a different anti-TNFα agent.
DISCUSSION DISCUSSION
This study describes and analyses the clinical features and outcomes for a cohort of 46 reported cases of paradoxical reactions in the setting of anti-TNFα therapy between 2010 and 2014. The analysis serves as a useful summary of the currently available data.
Psoriasis and psoriatic arthritis, either new in onset, or with worsening of pre-existing lesions have been described in association with all presently licensed TNFα antagonists: infliximab, adalimumab, etanercept, golimumab and more recently certolizumab pegol. This paradoxical reaction has been described in rheumatologic conditions including rheumatoid arthritis and seronegative spondyloarthropathies, inflammatory bowel diseases and psoriasis.
Previously reported cases of these reactions have been described to occur at any age (mean age of 30.1 years) with no personal or family history of psoriasis in most patients (95%). [6] This review also found that these events were reported exclusively in adult patients who do not have a personal or family history of psoriasis.
Estimates of such cases in all patients treated with these agents are 5%, with minimal variations across studies. [7] This clearly exceeds the 1-2% prevalence expected by chance.
Although described cases in the literature have been reported to predominate in women, it is not possible to state that there is any gender bias. [6] In our review also, women account for 86.9% of total cases.
The pathogenesis of psoriatic skin lesions in the context of anti-TNFα therapy has received considerable attention. The most prominent hypothesis is that increased interferon-alpha associated with reduced circulating tumor necrosis factor leads to development of psoriatic lesions. [8] A genetic predisposition to these events is likely to exist as is an environmental triggering factor, given the highly variable timing of the reaction in relation to the initiation of anti-TNFα therapy. [8] The most frequently described psoriasis in recent reviews is the pustular type (56%) which differs from the patients in this and other reviews, who primarily showed plaque-type psoriasis. [2, 3, 5, 6, [9] [10] [11] [12] [13] Patients who have psoriasis lesions while undergoing anti-TNFα therapy should be referred to a dermatologist for a thorough evaluation. A biopsy should be performed with the aim of confirming psoriasis and to exclude other psoriasiform dermatoses. In this review, the clinical appearance of cutaneous lesions was highly suggestive of psoriasis in the majority of cases; 15.2% patients were biopsied, especially when the lesions were present in sites that were uncommon for psoriasis. Problems like eczema, atopic or seborrhoeic dermatitis were thus excluded by the authors. In addition, infections, mechanical stressors, trauma and medications which could trigger or exacerbate psoriasis were all excluded.
Infliximab was involved in the majority (54.5%) of cases but this probably reflects the fact that this drug has been in use longer than other anti-TNFα agents.
The clinical latency period between anti-TNFα agent administration and development of psoriasis is highly variable and could even take years. The average time taken is 9.5 months in patients with different underlying diseases. [4] In addition to understanding the characteristics of this condition, it is important to know whether anti-TNFα-induced psoriasis is a class effect and whether switching to an alternative medication with a similar mechanism of action can be successful in ameliorating it, without recurrence.
In our study, in 13% of patients, the triggering agent was replaced by another similar drug which resulted in complete resolution of lesions in all cases. This variable response within individual patients reinforces the likely involvement of an environmental trigger. It has been hypothesized that individuals whose cutaneous disease recurs despite changing agents probably have an underlying predisposition to develop psoriasis while those whose skin findings resolve completely are more likely to have a true drug-induced psoriasis. [9] Various therapeutic approaches have been described for treatment of psoriasis subsequent to anti-TNFα agent administration. [14] [15] [16] Regardless of the underlying disease, interruption or replacement of the drug culminated in the resolution of cutaneous lesions in 24% and 15% of cases, according to two recently published studies. [3] To date, no guidelines exist for treating these reactions. [2] There is disagreement as to whether discontinuation of the incriminated drug is needed to achieve complete resolution of the lesions. [17] [18] [19] In our study, withdrawal of the involved agent resulted in complete resolution of cutaneous lesions in 5 (10.8%) cases while replacing it with another agent of the same class was successful in 13% of the analyzed cases. Nevertheless, further studies are still required to characterize better the efficacy and safety of this approach. However, discontinuation of anti-TNFα therapy should be particularly considered in generalized, recalcitrant cases and when the quality of life is severely impaired. [2] The limitation of our article is that the analyzed sample size is small and therefore not adequately powered to draw any firm conclusion.
CONCLUSION CONCLUSION
This case series analysis highlights an important unexpected and paradoxical event seen in association with use of TNFα antagonists, and the need for continued vigilance in all patients treated with these medications. [20, 21] A consensus regarding the therapeutic approach towards these reactions cannot be reached at this juncture, and customized management should be considered for each patient.
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